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SSME FMEAICIL

REDUNDANCY SCREEN
Componert Group:  Fuel Turbapumps Prapared: O Early
© CIL Item: BX0-24 Approved: T. Mguyen
Compeonenl: High Presgure Fusl Turbopump Appraval Date: 4121rhe
Farl Number: REOOT S Chanpe A, 1
Fallure Medte: Fatlure to restram shafl movement during Lurbepump shutdawn. Diractive #: CCBD ME3-01-5206
Fage: tof i
Crilrcality
Phaze Farkire  Ef=cl Description Hazard Relarence
5 Excess shafl movemenl can resull in nubbing of components causing wrbepump performance degradation. Decreassd By is sensed by 1R
4.1 conirolat whech increases fuel preburner axidizer flow. Exeass turbine discharge temparature may causa redline shaidown. Missiom wonb ME.D1 S M
if detected by rediine. Eoss of vehicle dua to HPFTP lurbine fadura may rezuli # net deleclad.
Redundancy Scheans TUARRODPURSE SYSTEM - SEMSOR SYSTEM  LRILIKE REQUNDANCY
A Pass - Redundant hardware ilems are 2apable of checkook during romnal graund turnanour d.
B. Pass - Losa of & redundant hardware tems is delactable during fight.
© Pase - Losz al redundant hardware #ema could nel resull from a singke credible event.
B | Excessive skafl rovercent tan cause hardware damays and debris generalion resulting in pump end bearing damage and kss of 3ozl 1
4.1 control of rotatiny assembiy, Loss af venlce MEDIE W

Feduncancy Soreers: SINGLE FQINT FAILURE. fra
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SSME FMEAICIL

DESIGN
Componerl Groug: Fusl Turbopumps Prepared: D. Early
CIL l{emp: B2id)-14 Appraved: T. Hpuyen
Campanenl: High Pressure Furel Turbapump Araroeal Date: 4121439
Fart Bumber, RS00T501 Chanpea #: 1
Failure Mode: Failura bo restraln shaft movement during turboepump shutgown, Directiva #: CCRD MEA-01-5208

Fange: Taf 1

Design s Decument Referenca

FAILURE CAUSE:  A:Failure of thrust-carying ball beadmg: Sall failuvre, Cage lailure, Race failure, Corrasion. Centaminalian,
B: Fallure of thrust batl,
C: Faiture of shaft insert.

THE THRUST BEARING ASEEMBELY (1) 15 DESIGNCO TS ARSORE THE ROTOR AXIAL THRUST TOWAROS THE PUKP END DURING START-UR AND SHUTDCNH, \WHEN YIIERE IS
[NSUFFIGIERNT HLUM FLOWY FOR THE BALANDCF FISTON TO FUMCTION THE THRUST BEARING (1115 EHGAGED BY ROTCR MOTIOM TOWARD THE PUMIP-EMD LINTIL THE SHAFT
INGERT () MATES WITI1ITHE THRUST BALL (3). THE SHAFT INSERT 15 FILOTED |H & RECESS ON THE FACE OF THE SPEED MUT (4} AND PINNED (5} IN PLACE THE SPEED MUT 15
THREADED AND FINKED (5] TO THE END OF THE SHAFT {73, THE IN3ERT I3 MANUFACTURED UTILIZING HAYHNES STELLITE ALLOY BAR () THIS MATERIAL WAS SELECTED FOR TS
LRYZGENIC TEMEILE STRENGTH, WEAR CHARACTERISTICS . AKND RESISTANCE TO HYDROGEN EMARCHNMENT ERBRITTLEMENT, DREY-FILM LUBRICATICN |5 APPLIED TO THE
THRLUZT BALL MATING GROOVE TO ENHANGE ITS RUBBING CHARACTERISTICS, INSERT CONTACT WITH THE THRLIST BALL ENGAGES THE THRUST BEAR NG, WHICH |8 PILOTED Al
THE *N5IDE CIAMETER BY THE THRUSI BEARING RING (3) AMO ON THE DUTSIDE DIMMETER BY THE THRUST BEARING HIUSING (10}, THE THRUST BALL IS SWAGED INTO THE RING
ASEEMILY, THE THRUST BALL 153 MANUFACTURED UTILIZING 440 © SRES BAR {31 THIS MATERIAL WAS SELECTED FOR TS BEARING STRENGTH, WEAR RESISTAMCE CORROSIGN
RESIS1ANCE AND IMSENSITIMTY TO HYOROGEN ENVIRONMENT EMBRITTLEMENT AT OPERATING TEMPERATURES, THE MATERIAL IS HEAT TREATED TO LAPROVE TS
MECHANICAL FROFCRTIES. DAY-FLK LUBRICANT IS AFFLIED TO THE BALL TD ENHANCE IT3 RUBBING CHARACTERISTICS, THE THRUST BEARING FING |15 MANUFACTURED
UTILIZING A-ZBE CRES HAR (8] THIS MATERIAL WAS SELECTED FOR TS MECHANICAL PROPERTIES AT CRYOGENIC TEMPERATURES ALONG RETENTION OF TIUGHMNESS AMND
BUCTILITY, AND T3 IMSENSITIVITY TO HYDROGEN ENVIROMMENT EMBRITTLEMENT THE MATERIAL IS SOLUTION TREATED AMD AGED-HARCEKED. THE THRUST BEARING IS A
SPLIT INNER RACE THRLUIST BALL BEARING, DESICKED TG ACCOMMODATE TIHE AX18L LOADS FROM THE SHAFT. THE BEARING BALLS AND RACES ARE MANUFACTURED LITILIZING
440 C CRES (8}, THIS MATERIAL WAS SELECTED FOR T3 SURFACE HARDKNESS  \WEAR RESISTAMCE, CORROSION RESISTANCE, AND INSENSTIVITY Ta HYDROGEN ENVIRDHMENT
EMSRITTLEMENT AT TEMPERATURES BELCWY -200 DEGREES F, THE MATERIAL 15 HARDENED, COLD STABILIZED, TEMPERED, AND STRESS RELIEVED TO ACAUIRE THE BESIRED
PROFERTIES THE HALLS ARE FPOSITIOMED BY AK ARMALON CAGE. THE TFE (TEFLON) COMTAINED IM THIS MAMBRELAVRAFPED FIBERGLASS CAGE PFROWVIDES BEARING

I UARICATIOM, THE MATERIAL WS SELECTED FOR ITS LLMERICITY, LOW WEAR CHARAGTERI S TICS, AND SATISFACTORY MECHAMICAL FROPERTIES. THE BLEARING [NMER RACE 1S
BOTTOMED AGAIMET THE AXIAL LIF DF THE RING BY AN INCOMEL 718 NUT {11 WHICH IS LOCK (12] TG PREVENT ROTATION. ASSEMBLY PROCEDURES FOR LOCKING DEVICES
EMSURE DEMCCT-FREE INSTALLATION (13). THE THRUST BEARING SHIM [18] 15 SIZED AT ASSEMBLY TO ASRURE EN GAGEMENT QF THE THRUST BEARING PRIOR TO CONTACT
BETWEEN THE THIRD-ETAGE IMFELLER [15) AND THE HISH FRESSURE ORIFICE RING {16). THE QUTER RACE OF THE THRLUST BEARING IS BOTTOIMED AGHIHET THE 5HIW AND
THRUST BEARIMG HOUSING AXIAL 1IF BY AN INCONEL 218 NUT (171 WHICH 15 LOCKED (18) TO PREVENT ROTATION ASSEMBLY FROCECURES FOR LOCKING DEVICES ENSURE
DEFECT-FREE INSTALLATION 13, AM IMCOMEL 718 SPAING (19) 15 INSTALLED BETWEEM THE MUT ARD BEARING CUTER RACE TO PROVIDE STIFFMESS [HCOMEL 71RYUAS
SELECTED FOR THE BHUTS AND THE SPRING FOR 115 STRENGTH, RESIETANCE TO CORROSION AND STRESS CORRDEION CRACKING, CRYDGEMIC DUGTILITY, AND INGSENSITIVITY
T HYDRCGEN ENVIROMMENT EMBRITTLEMENT AT DPERATIMG TEMPERATURES, THE MATEAIAL IS STHU TION TREATED AND AGED-HARDENED. THE THRUST EEARINGS ARE
CLEANED, FACKAGED HANCLED AND STORED TO FRFCLUDE INTRODUCTION DF COMTAMINANTS PRIOR TO SERVICE (30). THE THRUST BEARING ASSEMBLY MEETS ¢F HIGH AND
LOW CYCLE FATISUE LIFE REQUIRCMENTS (21}, THE PARTS MEET THE SE MININUNM FAC TORS OF SAFETY (#2). THE THRUET BEARING ASSEMBLY PAREHT MATERIALS WERE
CLEAREL FOR FEACTURE MECHAMICSNDE FLAW SROWTH SINCE IT CONTAING MG FRACTURE CR)TICAL FARTS [23]. THE THRUST BEARING ASSEMELY 15 PARTIALLY
CISASSEMBELED AFTER EACH HOT FIRE TO PERFORM THE SHAFT TRAVEL AND TORDUE MEASLUREME NTS {24). THE THRUST BALL AND INSERT ARR INSPECTED FOR WWEAR DURING
THFSE CHECKE. REPLACEMENT OF THE THRUST BEARING ASSEMELY COMPONENTS OR THE SHAFT INSERT FOR WEAR |5 A MANTENANCE ITEM-125), THE CONMTROLLER
SCFTWARE |5 CONFIGURED TO DETECT AND RESPOMD FROFERLY TQ THE FAILURES INENTIFIED AMD COMPLAMD A SATT ENGINE 3TATE I¥E). THE.SHAFT INSERT AWND THRUST
BALL ARE MON-SERLAEIZED AND MOT TIME HISTORY TRACKED THESE PARTS ARE REPLACED AT OVERHALL (24). |

" 1
1y ROD1G213, RE7EDS. (2} ROO19295; (31 RES1183; (4) ROO15205; (5) MSS290 [5) ROO1G216; [T) RSO07614, |8 RSE5-SEB0-10; {3) RECIGNMI, (10) ROD13204; (1) RCI19211: {12)
ROOTEETZ, (131 RID5ST {14! ROCI9257; (15, RSOOTEEE, 116) RE0UPET?, REDOTES; {17) RCG19208; (18) ROO1921 0 (18) RUD19208; (20) REODOME; {21} ALMS22, CPIMRANIE: (23] RES-
B34E-16 CPIZORLDO3E; {23} NAGA TASK 117, (24) RLODOSD-04, DMRSD V41BS0 070, (25) RLOAS2E, (26) CPA0BRODOI PT 1 12 5 5.4
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Camponenl Group:
CIL aim:
Compaonent:

Part Humber:
Faihre Moda:

Fuel Turbapumps

Blog-24

High Pressure Fuel Turbopump
RSOQ7ED

Fallure 1 restrain shaft movement during Trbapump shuldawn,

S5ME FMEA/CIL
INSPECTION AND TEST

Prepared:
Appraved:
Approval Drate;
Changa :
Dirastive &

Page:

0. Early

T. Hguyen

4121199

1

CCHD MEY-1H 5208

1of 2

Failure Causes

Agmificanl Characlerstzs

nspectioris: f Tesis)

Doetment Belzitrce

BEARING
MATFRIAL INTEGRITY

HEAT TREAT

ASSEMELY INT=GR|TY

CLEANI INESS DF
COMPONEMNTS

BALL THRUST
MATERIAL INTEGRITY

HEAT TREAT

Climar s o Fiakma

MATERIAL INTEGRITY IS VERINED PER: SPECIFIGATION AND DRAVING RECUIREMENTS.

THE INNER. AND QUTER RACES ARE PENETAANT INSPECTED PER SRECIFISATION REQLNREMENTS.

THE BEARING BALLS AND INNER ANC DUTER RACESR ARE E00Y CHRRENT MEFECTED PRIOR TO
IMSTALLA KM, '

THE BEARING BALLS AND INNER AND OUTER RAGES ARE HEAT TREATED PER SPECIFICATION
REQUREMENTS.

THE SEARING BALLS AMD INNER ANO QUTER RACES ARE INSPECTED VISUALLY FER ORAWIRG
AND SPECIFICATICN REGLUIREMENTS.

THE BEARING 8ALLS ARE INSPECTED PER DRAWNG REQLUIREMENTS TO AFEMA, STANDARDS FOR
SIZ2E AND GRADE.

BEARINGS ARE ASSEMBLED AND DISASSEMALED FER SPECIFICATION RFEQUIREMENTS,

THE INNER AND DUTER RACES AWD CAGE ARE VERIFIED TO 8E COPLAMAR PER DRAVNG
RECUIREMENTS,

THE BEARING CAGE FABRIC | AYERS ARE INSPECTED FER DRAWING REQUIREMENTS,
THE BEARING RACES AND BALLS ARE VERIFIED CLEANED PER SPECIFIGATION REQUIREMENTS

THE CAGE IS IMSPECTED FOR ORGANIC FLUIDS PER DRAYING REQUIREMENTS.

THE BEARINGS ARE ISPECTED FOR CORROSION PRIOR TO PACKAGING BEFO RE ASSEMBLY,
AMD BEFORE INSTALLATION IM THE PLIMP,

THE LIPSTREAMN COMPONENTS ARE WERIFIED CLEAMED PER SPECIFICATION AMD DIRAWING
RECINREMENTS. !
1

MATEHRIAL INTEGRITY OF THE THRUST BALL |5 VERIFIED PER DRAWING RELNREMENTS,
THRUST BALL 15 PENETRANT INSPECTED PER SPECIFICAT!ON RESIUIREMENTS.

HEAT TREAT I3 VERIFIED PFR DRAVING REQUREMENTS

HAROMESS 15 VERIFIED PER QRAVLMG REQUIREMENTS.

R300TEE

RBJ120.013
RBOIG0-0GS
REQ0TE05

RAGTIS-118

RECOFEQS
RLOO364
RLOO7S3

RAIET1-005

5007501
RLOCD &

RESMIE0S

RLOU%1E
REMOTEDS

RATE1(0-054
AL Mna1

REQODTEOSR

RLODE1E

RE0D7605
RSC07501
RLEOOGS

RL1GR01
RENC7HM
F300/605

RE51163

RADT15-116
RES1163
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Gl Mewn
Component:
Fart Muimbor.
Feilere Made:

v realabalss

Fropared:

E-_ZIIII]-EA Approvand:

High Pressure Fuel Terbopenp Approval Oate:

RS 7501 ’
Chan I

Fallure te restrain shaft movement during turbopurnp shutd own. Dlirectg:ra##-
Page:

Failoie Causas

Significant Charactanstics

O. Eary
T. Miqiyen

4 Ma

1

CCHD MEZ-D1-5204

iof

Inspactons) ! Teslia)

Dacument Relsence

a1l CALSES

Failure Histcry

AGSEMELY INTEGRITY

IMGERT, AXIAL STOP
MATERIAL INTEGRITY

ASFEMELY INTEGR[TY

HEFTR
CLLANLINESS OF
COMPONFRTS

ASSEMELY INTEGRITY

Camprebeasive failure history data i mainga-ed in Ihe Preblem Repodng databace (PRAMS/PRACA)

OFEFATHINFERFORMANCE. (LAST TEST)

BALL INSTALLATION 1S YERIFIER PER DRAWINMG RECUIREMENTS,

MATERIAL IMTEGRITY OF THE {MEERT IS WERIFIED PER DRAWIHG REQUIREMENTS.
INSERT |5 PENETRANT INSFECTED PER SPECIFICATION RECUIREMENTS
HARDMESE IS VERIFIED FER DRAMWING RECHIREMENTS,

LRY FILM LUBRICATION I3 YERIFIED FER SPEGIFICATION RECHUEREMENTS.

INSERT BOTTOMING AND STAKMNG IS VERIFIED PER DRAWING AND SPECIFICATION
REQUIREMENTS.

ROO19213

RO 9215

RAD11S 116
RO019215
RAD112-005

RE007501
RLOJ3E1

COMPONENTS ARE WERIFIED CLEANED FER SPECIFICATICN REQUIREMENTS.

OPERATIONPERFORMANGCE 15 VERIFIED EY ENGINE HOT FIRE TESTING AND ND £ & M TESTS OIN
INSPECTIONME. .

ME FUMF SUSASSEMELIES ARE IMSPECTED DURIHG CYERHAUL FER SFECIFICATIY
REQUEREMENTE IMPSECTHINS INCLUDE: WISUAL, DIMENSIONAL, FENETRANT, AND
REPLACEMENT OF USAGE [TEMS AS AFFLICABLE, PER CWERHALUL CLASSIFICATION

THRUST BEARING ASSEMBLY 15 WELAI LY INSPECTED PRIOR TO EACH FLIGHT

OATA FRORM PREVICLS FLIGHT OR HOT FIRE 15 REYIEWFD FOR PROPER TURBOPLIME

Reference; NASA |ether 3A2 165308 ard Rockardyne aver BBRCCOTE. !

Cype=ratiznal Lse:

[al Applicable.

RECOTSM
RL1a021

RLOOO50-04
RLOa0 56-06
RLOCO5E-07
RLOQ48 1

RLOGAZA
RACI15-116

RFOQO1-053
OMRED W41RR0 070

MEFC PLM 1228
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Componant Group:

Itern Mamma:
llem Number:; =1
Part Humber: RIHTE01

Fuel Turbopnm ps
High Fressure Fuel Tyrbopamp

SSME FMEAICIL
FIELD CONFIGURATION VARIANCES FROM CIL RATIONALE

Pragerad:
Approved:
Appravval Dam:
Change g:
DOlrective &;
Page;

D. Early

T. Kguyan

202

2

CCBO ME3-11-52G8

1of 2

Basze Line Ralionale

VYenanca

Crange Rationale

Varignl Dash Murmber

1. HIOD-15 REOOFA0E CAUSE A
B220-24; REI07005; CALISE A

THF IMMFER AND OUTER BE&LRIMG
RACES ARE EDOY CURRFMT
INSPECTED PER BLIO M2,

2 B2I0-13 RSOGTSZ7, ASMTSIZ,
CAJSE AL B. B2OG-JE;

RE0CTE32 CALUSE B. OIFFUSER
HIDNDFN SURFACES ARE
FEMETRANT INSPECTED PER
RLO0343,

3 BrDOG14 CAUSE A, RSO0TAGE
B200-21 CAUSE B, R3007563
R200-26 CALSE A, RE007SER
WELD JOUNTS RS007TER: TABLE
E20Q HRFIP FMEA/CIL WELD
JOINTS RECU 68 HOLSING
CURRENT COMFIGURATION |5
FHE GMETI PICCE "-112° CAp,
USIMNG FOUR [y WELDS AND
FI¥JR [4) WFI I MUMABZARS

4 BAOD-0Z; CAUISE A, RSCD7524
CAUSE B, RS00753; CAUSE C,
R5 007 R74

BEARING RACES RECEIVED
FROM SLPFLIER SPLIT BALL
HEARING INCORPORATED
FRECEIVED MO GENFRAL EDOY
CURRENT INSPECTICN

SCME DIFFUSERS fMdAY NGT
RECENVE THE POST FROOF TEST
HIDDEN SURFACE ()3
PENETRAMT MSPECTION

SOME HOUSINGS [POSSIBLY
TWUl) fAY HAVE BEEN
FABRICATED "1 TH THE TWD |2
FIECE 113" CAPS (THIS HAS AN
EXTRA WELD: %13 AMD THREE
FXTRAWELD MUMBERS 13, 68 &
63

E£0ME TURBIMNE BEARING
SUPFORTS {R50D7524) ARE
FABRICATED LSRG A
VUELOMENT OF HAYFS 188
ZHEET METAL INSTEAD QF THE
EOM FORGIMNG.

GENERAL EDDY CURRENT INSPECTION OF RACES REPLACES TYPE W2 1M
FEMETRANT INSPECTIOM N DETECTING SURFACGE FLAWSE

USE AS I3 AATIOMALE:

1. RACES SUPPLIED BY SPLIT BALL BEARING INCORPORATED RECEIVED 10X
WISUAL AND TYPE IWC PENETHANT INSPECTION IMSTEAD OF GEMERAL EQDY
CURRENT INSFECTION. FLAW DETECTABLITY RELIABILITY LEVELS RETWEEM
PENETRANT ANMD GENERAL EDDY CURRENT INSPECTIONS &RE G050 AND
0.057 RESFECTIVELTY.

LEE AS 15 RATIOMNALE

1 IMPLEMEMTATION OF HIDDEM SURFACE INSPECTION REQUIREMENT 12
NOT A RESULT OF AN OBSERVED HARDWARE ANACMELY BUT A5 & RESULT
OF ROCKETEYRE'S STAMD DLAUN,

SEE DAR 2745 FOR
VARIANT PART
SERIAL HUMBERS.

5EE DAR 2751 FQR
VARIANT PART
BERIAL NUMBERS

TO REDUCE CONFUSION ON THE DRAMING AND ON THE MAMUFAD TURING SEE MCH 2524,

FLOOR

hIGH CYCGLE FATIGUE INDUGED [NLET SHEET METAL CRACKS 00 DCCUR
FROM THE CPERATIOMAL EMVIROMMENT EXFERIENCED DURING ENGINE
DPERATION. THE CRACKING IS CONTRDL | ED PER THE REQUIREMENTE .OF
THE SHEET METAL INSPECTION SPECIFICATION (RLIOGSE) YVWHICH LIMITS THE
CRACHING LEMGTH, SPACING, AND SHARE, TO PRECLUDE SHEET METAL
FIECES FROM DISLODOING. THE CRITERIA IS BASED 0N CRACK GROWTH
FATES AND ENGINE TEST EXPERIEMCE. ANY CRACHS, WHICH EXCEED THE |
SPECIFICATION LIMITS, ARE WELD REPAIRED IRFOH)T-007). THE TURBINE
BEARIMNG SUPPQRT WITH WELDED S1EET METAL IS LIFE LIMITED BY MAJORH
WIAIVER DT 2773,

SAME -113 DASH
NLEER.

RE0GTE24-201 AMD

SLBS.
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LS AP LTS Sarg Fuel Turh LY P Prepa red: . E.-qu:.r
Item Hameg: High Precsure Fuel Turnapomp Appraved: T. Nguyen
fem Yumber: EZ00 Apprayel Data: 4129699
Fart Mimher: RE007501 Chanpe a: s
Diraciive &: CLBD ME3-01-5206
Fage: 2of 2
Baso Lime Ratinnale Varianoe Change Ralionale Yariant Dash Bumber
5 B:lO-15 CAUSE A B200-17 SOME LIFT-OFF SEAL HOUSIMG LEWY CYGLE FATIGUE CRAGKING HAS EEEM OBSERVEN [N THE PLIA WELD, RO S2:0-07 AND
CALISE A BELN-1A CALIRF A, DA LINES SRE FAERICATED CRACK INITIWTION AND FPROPAGATHON DCCURS AT SHUTDOWNCOOLDOWN SUBS.
B2051% CAUSE A, B200-22; USING INTERSECTING LINE Al L UNITS RECEIVE A STANDARD POST FLIGHT INSPECTIONS BY LEAK
CAUNSEARCE BRILLED HOLES THE HGELE CHEZK. LEAK CHECK POST FLIGHT VILL DETECT A CRAGK PRIDR TO

THAI INTERZECTS THE CUTSIDE
DIAMETER OF THE HOUSING
FLAMGE HAS & PLLMG
IMSTALLED. THE PLUS 1S THEM
WELDED AT THE HDUSIHNG
OUTSIOE DIAMETER TO FORM A
TIGHT GAS SEAL

RFFLIGHT. POST LEAKAGE AT THE DRAIM LINE ¥ LIMITED TO 10 SCIM. ALL
FLIGHT LIHITS WWALL SONWTINUE TC RECEIVE A LEAK CHECK POST FLIGHT FOR
THE ORAIN LINE PLUG WELD UNITL THE ENTIRE FLEET 12 RETROFIT "WITH THE
EDR DRAIN LINE CONFIGURATION
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SSME FMEA/CIL
WELD JOINTS

Companent Group: Fuoel Turbopumpa Propared: D. Early
CIL Itam: B200 Appraved: T. Nguyean
Companenl: High Pressure Fog| Turbopump Appraval Date; 421,90
#aH Humber: RS00T 501 Change 3: 2
Directive & CCA0 MED-01-5206
Fage; 1of 3
Cr ticat Inilial

Raat  Flawe Size Mot
Side Mot Deleclable

Cemaponent Basie Part Nomber Weld Mumaer Wekd Type  Class Atcess HOF  LCF Lommenls

SlIELD RAGT2171 1.24, 28-82  GTAW I X

SHIELD RoO121n . GTAW n

LIFT-GFF SEAL RON15230 1,2 GTaw I X

SHIELD ROOTO7ER 25 0B GTAW H

SHIELD ROa147e8 27 50 GTAMY n ES

SHIELD RAD{TES E1, 52 GTaw 1

EHIFID ROGI97 88 55 55 GTAW 1l

BELLOWNS RELLF 505 1-4 GTANY 1 X

BELL Oz REAQT505 5,5 Efnnr | x

INLET R3007512 4 GTAW I X

INLET REMTEZ 36 GTawr !

INLET REMOTI12 012,13 GTAW |

IMLET REMITE12 i EBVY i

IMLET REOOFS12 14 15 STAa |

INLET REI0TE12 1B GTAaMY I x

BFARING SUFFORT RS a4 14 EBWY I

BEARIMG SUFPORT R5007524 18 EBv I X

BEARIMNG SUFPORT R30074524 29, 20 GTARY I X X

BEAR NG SUPPCRT R3007524 1B GTAWY I X

BEARMG 5PPORT REDOTEDL 115 121 oLy I

BEARING 5LIFPORT RSLOTE24 |28 GTAW I X

EFARING SLFPFORT REQOTE2 228-c11 GTAW ] x

HOUSIMG R SODTsGA 7823, GTAWN I X X x :
228 330 p
FOH

HIHISING RE007 565 4 GTAw I

HSUSING RE00Q7 568 48 EB I X X X

HOUSING K30075SER 43 GTaw I b

HGUSING R&E00753R 5" araw ] X X

HULEIMNG RECNY56E 52 GTAN [} K

RO JSIMG HSCo7RE4 1 EEY 1
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Lampanent Group: Fuel Turbopumps Fraparad; D. Early
CIL ain: B.ZEII:I Approved; T. Mouyen
Componen|; High Fressuna Fual Turbopump Approvat Data: 4021798
Part Number: REDITSM Change #: 2
Blrechve #: CCED ME-01-5205
Paga: 2of 1]
Criticar nitlal
Ragt  Flaw Size Mot
Bide Mar  Detectable

Carnpon end Basic Pl Mumbear Wekd Mumber Weld Type  Clasg dccess HCF  LGF Camments
HOUSIMG RE0G6 T46A 55 alc L ] }-{
ROUSING RE0NTEE 36 OTAW ] R
HOLIS NG RI007ESY OF, 324 325 GTAW It
HOLUIGING RIOO75E8 & ETALY M X x X
HOUSHHG RSO0Q75E8 50 EBWY I
HOUSING RS0LOFEaE 14,229, 297 GTAW 1 X X x
HNOUSING RSCOT6S 76,77 GTaWY I X
HOUSIHG RS040 7564 T.EO GTAW I X
HOUSIN G REA07553 20-101 GTawW 1l x
HCLUSING RENCTSER 10z GTAWS 1 X
HOLISING REM TEEA 123 GTAW n x
HOUSING REMTELS 140 GTAW " X
HOLIRING RS0O7ESR 133, 154 CTa N E
HOUIS G REHITS5E 174a-185 GTAW Il X
HEOLSING R2207554 181 192 GTAWY ] X x

195 106

£245, 455

45E
HOLSING RENI7TSES 153, 244, GTAW I ES

15/-402

24-J07
HOUISING RESBOPEEH 03, 17, GTAW 1 X X

214, 234,

235
ADUEING REDOTS5E 21z, i3 GTAMY I
HOUZING RZI0756A s 215 GTAMY n X
HOUSING RS0LT5ER 222, 139 GTAMY ! x .
HOUSIMNG RSCI7HGA 224, 225 GTAW | 4 X 1
FOUSING RE007 563 226, 227 CTaN I ]
HOUSING RE007 5656 231, 137 GTaln I X X
HOHPSING RE0DNTEER 231 GTAaN li bt
HOUZIMG REDOTIES 237 234 GTAN |
HOUZING RECOT558 AG-2408 GTAVY Ml
HOLSING AEI0TI5E Jeh-344 GTAV ] |
HOUSING REA0TSHE3 37e-3497 GTANY ] X
HOUS MG R S0CTSEE KL GTAW | x x X

i



